Chemical context
The coordination and transformation of alkynes on homobimetallic transition-metal complexes, in which the two metal centres are in close contact via a metal-metal bond, has been investigated intensively (Liddle, 2015) . For example, during the course of a Pauson-Khand reaction, an acetylenic triple bond is added across [Co 2 (CO) 8 )], yielding a dimetallatetrahedrane [Co 2 (CO) 6 (-C 2 RR 0 )] (Bennett et al., 1992; Clé ment et al., 2007) .
The activation of alkynes by heterodinuclear transitionmetal complexes L n M-M 0 L n has also stimulated much interest because of possible synergic effects exerted by the close proximity of metal centres (with different coordination spheres, oxidation states, . . . ; Stephan, 1989; Ritleng & Chetcuti, 2007; Cooper et al., 2012) . Among the different heterobimetallic combinations, the investigation of the group 8-10 Fe-Pt couple has been pioneered by Fontaine et al. (1988) , who has shown that, upon treatment of the -carbonyl complex [(OC) 3 Fe(-dppm)(-CO)Pt(PPh 3 )] (dppm = bis-(diphenylphosphino)methane) with ArC CH (Ar = Ph, p-Tol), dimetallacyclopentone complexes are formed, stemming from a carbon-carbon coupling reaction between CO and the alkyne. The first step involves formation of a kinetic isomer [(OC) 2 Fe(-dppm){-C( O)C(H) C(Ar)}Pt(PPh 3 )], which then evolves to the thermodynamic one [(OC) 2 Fe(-dppm)- Reaction scheme for the synthesis of the title compound.
Figure 2
The molecular structure of the title complex, with atom labelling. Displacement ellipsoids are drawn at the 30% probability level. For clarity, only H atom H1 has been included, and the solvent molecules have been omitted. group and the Fe1-Pt1 bond length of 2.5770 (5) Å is in the range, 2.5453 (9) to 2.597 (4) Å , encountered for similar dppm-bridged compounds, e.g. Fontaine et al., 1988) . When the metals are not spanned by a diphosphane ligand, the Fe-Pt bond distance is slightly longer, as in
with Fe-Pt distances of 2.608 (2) and 2.605 (2) Å , respectively (Yamazaki et al., 2005 (Yamazaki et al., , 2006 . Both metals are also incorporated in a dimetallacyclopentenone unit resulting from a carbon-carbon coupling reaction between CO and the terminal alkyne giving rise to an iron-acyl group [C12-O1 = 1.207 (4) Å ]. The geometry at Fe1 can be considered as distorted octahedral resulting from -coordination of the C1 C2 bond of the five-membered [FeC( O)CR C(H)Pt] unit [C1-Fe1 = 2.107 (3) and C2-Fe1 = 2.109 (4) Å ]. The C1 C2 bond length compares well with that of [(OC) 2 Fe{-C( O)C(o,p-C 6 H 3 -F 2 ) C(H)}(dppm)Pt(PPh 3 )] [1.386 (4) vs 1.382 (5) Å ; Jourdain et al., 2013] . The formation of the thermodynamic isomer, already evidenced by 1 H NMR spectroscopy, is indicated by the attachment of the aromatic C 6 H 2 Me 3 ring at the C2 atom in the position relative to platinum. The C( O)C(C 6 H 2 Me 3 ) C(H) moiety is -bonded to the platinum atom [C1-Pt1 = 2.023 (3) Å ], which adopts an irregular shape; see Table 1 . The 4 descriptor for fourcoordination is 0.39 ( 4 = 0 for a perfect square-planar geometry and = 1 for a perfect tetrahedral geometry; for intermediate structures, including trigonal-pyramidal and seesaw, 4 falls within the range 0 to 1; Yang et al., 2007) .
Supramolecular features
In the crystal, molecules are linked by a number of C-HÁ Á ÁO hydrogen bonds, forming layers parallel to the ab plane ( Fig. 3 and Table 2 ). There are also a number of intra-and inter- A partial view along the c axis of the crystal packing of the title compound. The C-HÁ Á ÁO hydrogen bonds (Table 2) are shown as dashed lines. For clarity, only the H atoms (grey balls) involved in these interactions have been included. Colour code: the two toluene molecules are red and blue and the dichloromethane molecule is green.
Table 2
Hydrogen-bond geometry (Å , ).
Cg3, Cg6, Cg8, Cg9 and Cg10 are the centroids of the C21-C26, C39-C44, C52-C57, C59-C64 and C66-C71 rings, respectively. Symmetry codes: (i) x þ 1; y; z; (ii) Àx þ 1 2 ; y þ 1 2 ; Àz þ 3 2 ; (iii) x À 1; y; z; (iv) x À 1 2 ; Ày þ 1 2 ; z À 1 2 . molecular C-HÁ Á Á interactions present ( Table 2 ). The methyl group involving atom C11 forms an intramolecular C11-H11AÁ Á ÁO1 hydrogen bond and an intermolecular C11-H11BÁ Á Á interaction (Table 2) .
Database survey
Other examples of crystallographically characterized dimetallacyclopentenone complexes are 
Synthesis and crystallization
[(OC) 3 Fe(-CO)-Ph 2 PCH 2 PPh 2 )Pt(PPh 3 )]
(110 mg, 0.1 mmol) was treated with an excess of 1-ethynyl-2,4,5-trimethylbenzene (30 mg, 0.2 mmol) in toluene (3 ml). The solution was stirred at 343 K for 2 h. The reaction mixture was filtered, and all volatiles removed under reduced pressure. The red residue was redissolved in a minimum of a dichloromethane/toluene mixture (50:50). Yellow crystals were isolated by layering with heptane (yield 123 mg, 88%).
Elemental analysis calculated for C 57 H 49 FeO 3 P 3 Pt, CH 2 Cl 2 , 2(C 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . All of the hydrogen atoms were placed in geometrically calculated positions (C-H = 0.93-0.98 Å ) and refined as riding on the parent C atom, with U iso (H) = 1.5U eq (C-methyl) and 1.2U eq (C) for other H atoms.
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where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.004 Δρ max = 1.52 e Å −3 Δρ min = −0.97 e Å −3 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
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